Mechanical compression of a fibrous membrane surrounding bone causes bone resorption.
Early micromovement and migration of a prosthesis of a hip or knee predicts late clinical loosening of the prosthesis. Such migration is likely to be associated with mechanical compression of the fibrous membrane interpositioned between bone and prosthesis during movement. Compression of the fibrous membrane by loading may lead to locally high fluid pressures reaching the underlying bone tissue. It has been established that high fluid pressures can lead to bone resorption. This resorption may eventually lead to clinical loosening of the prosthesis. We developed an experimental model to study the effects of compression of a soft tissue layer located between a titanium implant and cortical bone. In twelve rabbits, this device was implanted in the proximal tibia and allowed to osseointegrate. Next, a layer of soft tissue was allowed to form between titanium and bone. Subsequently, in six rabbits a cyclic load of 60 times in 2 min per day during 2 weeks was applied, leading to compression of the interpositioned soft tissue layer only. In the other six rabbits no load was applied. In all six loaded specimens, osteocyte death and bone resorption was observed underneath the area where compression of the fibrous membrane was exerted to a depth exceeding the amplitude of the loading device. Furthermore, formation of fibrocartilage was observed in the loaded areas. Formation of fibrocartilage, osteocyte death or bone resorption did not occur in the controls. Our results indicate that compression of a fibrous membrane surrounding bone can lead to resorption of the underlying bone primarily because of osteocyte death and subsequent resorption of dead bone tissue. This may explain the observation that early migration of a hip or knee prosthesis is predictive of clinical loosening of the prosthesis.